1.
Introduction 53 Table 1 . Acetate buffers of varying ionic strength and pH. Buffers AB-1 to AB-9 were used to 116 create generate model equations and buffer AB-10 to AB-13 were used in model validation.
2.3.
Characterisation of chitosan microparticles 145
Fourier transform infrared (FTIR) spectroscopy

146
FTIR spectra of chitosan, TPP and chitosan microparticles were recorded using a Fourier 147 transform infrared spectrophotometer (Thermo Nicolet 380 FT-IR spectrometer, Thermo
148
Electron Corporation), operating from 4000 to 500 cm −1 .
150
Powder X-Ray diffraction (XRD) study
151
A crystallinity study was carried out by comparing XRD spectrum of microparticles using where is the average (n = 3) viscosity of the CS: TPP microparticles and, o is the viscosity 165 for the appropriate acetate buffer [19] . respectively. The size was described using the volume-weighted mean diameter D [4, 3] . The 182 intensity of scattered light was transformed into the diffusion factor, the mean value of 10 183 measurements was obtained and each formulation and was repeated three times. 
Scanning electron microscopy (SEM)
186
The surface microparticle morphology was characterised using scanning electron microscopy 187 (SEM). The microparticles were vacuum dried, coated with gold palladium and observed 
3.
Results and Discussion 
FTIR analysis
195
The FTIR spectrum of pure TPP (Figure 1a) showed characteristic bands at 1217 cm 
212
The CS: TPP particles were characterized through FTIR spectroscopy, and the spectra are Crystallographic structure of chitosan powder and chitosan microparticles were determined by chains [28] . The peak at 10° is due to the integration of water molecules into the hydrated 235 chitosan crystal structure and the latter peak at 20° is assigned to the crystal lattice of the interaction and therefore integrity of the particle "walls" and therefore their size and shape [43] .
340
The availability of TPP is of course limited at high chitosan ratios and in excess in those with 341 lower chitosan ratios and this influences the cross-linking density which again has an effect on 8000, 32000 and 15000 m 2 , respectively.
366
The relative viscosity of the CS: TPP microparticle suspension is shown in Figure 5A , which
367
indicates that neither pH nor ionic strength have a large influence the relative viscosity at ratios with aspect ratios ranging from 1:1 to 13:1 and as particle size analysis treats particles as 422 equivalent spheres there is potential for minor discrepancies in the absolute particle sizes, these 423 are expected to be minimal although this will depend on the type of material being measured
424
[53].
426
Using multiple regression analysis, the responses (relative viscosity, zeta potential and particle 427 size) were correlated with the three variables studied using second-order polynomials. 
